Rapid isolation of undifferentiated human pluripotent stem cells from extremely differentiated colonies.
Conventionally, researchers remove spontaneously differentiated areas in human pluripotent stem cell (hPSC) colonies by using a finely drawn glass pipette or a commercially available syringe needle. However, when extreme differentiation occurs, it is inefficient to purify the remaining undifferentiated cells, as these undifferentiated areas are too small to be isolated completely with the mechanical method. Antibodies can be utilized to purify the rare undifferentiated cells; however, this type of purification cannot be used in xeno-free culture systems. To avoid the loss of valuable hPSCs, we developed a novel method to isolate undifferentiated hPSCs from extremely differentiated colonies that could be easily adapted to xeno-free culture conditions. This protocol involves dissecting away differentiated areas, dissociating the remaining colony into clumps, seeding small clumps into new dishes, and picking undifferentiated colonies for expansion. Using this method, we routinely achieve completely undifferentiated colonies in one passage without the use of antibody-based purification.